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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

1. The following is a quotation of 35 U.S.C. 103(a) which 
forms the basis for all obviousness rejections set forth in this 
Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 102 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the 
art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

2. Claims 53-57 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Marlowe x 648. 

Applicant claims with respect to claims 53-56, a method of 
controlling NOx emissions comprising: permitting flue gas to 
enter the interior of a chamber; and spraying a quenching liquid 
toward the walls of the chamber to lower the temperature of the 
flue gas. 

Marlowe discloses a wet scrubber unit wherein a polluted 
air stream is emitted from an industrial plant or other source 
into a unit (interior of a reactor) and wherein water is sprayed 
to scrub the gas stream (col. 6, lines 1-47). Marlowe continues 
to disclose wherein a beam of water is directed towards the wall 
of the unit (col. 7, lines 11-19). It should also be noted that 
the gaseous stream has been oxidized by ozone, with respect to 
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capturing reaction products of an oxidation process (col. 5, 
lines 6-10) . Since Marlowe sprays a liquid towards the wall of a 
reaction chamber, that the temperature of the polluted gas would 
be lowered. 

Marlowe fails to disclose maintaining a portion of the 
interior of the chamber substantially free of droplets of the 
quenching liquid. 

It would have been obvious to one of ordinary skill in the 
art at the time the invention was made to maintain a portion of 
the interior of the chamber "substantially" free of droplets of 
the quenching liquid because the liquid is shown to reflect and 
spray away from the center (see Figure) , which would obviously, 
to one of ordinary skill, suggest maintaining the surface of the 
cylindrical inner duct within the chamber substantially free of 
liquid. 

3. Claims 17-19, 24-31, and 36-40 are rejected under 35 U.S.C. 
103(a) as being unpatentable over Hwang x 863 in view of Hwang 
'268, Gilbert, Jr. '057, and Marlowe x 648. 

Applicant claims a method of controlling NOx emissions 
comprising: permitting flue gas to enter the interior of a 
chamber; quenching the flue gas to lower the temperature of the 
flue gas; injecting ozone into the interior of the chamber; and 
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spraying a liquid towards the walls of the chamber to capture 
reaction products of the oxidation process. 

Hwang et al . '863 discloses a process for the removal of 
impurities from gas streams. The flue gas is permitted to enter 
the interior of a chamber and ozone is injected into the 
chamber. Hwang et al . continues to disclose wherein an aqueous 
solution, such as sodium hydroxide may be added to treat the gas 
(see Figure 1, col. 3, line 65 - col. 2, line 43). Hwang et al . 
discloses wherein the liquid may be sprayed (col. 6, lines 49- 
61). However, Hwang et al . does not disclose quenching the flue 
gas to lower the temperature of the flue gas, as well as 
spraying the liquid towards the walls of the chamber. 

Hwang et al . x 2 68 teaches a process for the reduction of 
toxic substances in waste gas emissions. Hwang et al . '2 68 
teaches wherein the gas stream is treated with ozone and an 
aqueous medium such as sodium hydroxide (see abstract and col. 
3, lines 1-20). Hwang et al . '268 continues to teach wherein the 
hot gas stream is cooled, before ozone treatment (quenched; col. 
6, lines 43-55) . 

Gilbert, Jr. teaches a process for removing nitrogen oxides 
from a gaseous mixture, which comprises contacting the mixture 
with an aqueous alkaline solution and injecting ozone (col. 4, 
lines 1-18) . The sprayed liquid does hit the walls of the 
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chamber (see Figs. 1 and 2), and the liquid flows downward and 
is directed to the bottom of the chamber through the center 
volume of the chamber. Therefore, Gilbert does teach spraying a 
liquid towards the walls of the chamber to capture reaction 
products . 

Marlowe discloses a wet scrubber unit wherein a polluted 
air stream is emitted from an industrial plant or other source 
into a unit (interior of a reactor) and wherein water is sprayed 
to scrub the gas stream (col. 6, lines 1-47). Marlowe continues 
to disclose wherein a beam of water is directed towards the wall 
of the unit (col. 7, lines 11-19). 

Therefore, it would have been obvious to one of ordinary 
skill in the art to modify the teachings of Hwang et al . .863, 
based on the teachings of Hwang et al . x 268 by quenching the 
flue gas and spraying a liquid towards the walls of the chamber 
based on the teachings of Gilbert and Marlowe, since Hwang et 
al . x 268, Gilbert, and Marlowe are all directed to processes for 
reducing pollutants in gaseous streams, wherein ozone is 
injected and wherein there is an aqueous alkaline solution wash 
or scrubbing procedure, wherein the flue gas is quenched and the 
spraying of the liquid is towards the walls of the chamber as 
taught by Hwang et al . x 268, Gilbert and Marlowe, respectively. 
Such modification would have been obvious to one of ordinary 
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skill in the art, because one of ordinary skill in the art, 
would have expected a process for reducing polluted gas streams 
using ozone and an aqueous solution as taught by Hwang et al . 
•268, Gilbert and Marlowe to be similarly useful and applicable 
to a process for treating nitrogen oxides using ozone and an 
alkaline solution as taught by Hwang et al . '863. 

Since the instantly claimed process is similar to the 
process steps of the cited prior art, it would have been obvious 
to one of ordinary skill in the art to expect to maintain a 
droplet -free chamber interior, since the same process steps are 
taught in the prior art, with respect to claim 30. 

With respect to claim 18, the cited prior art teaches 
sodium. 

With respect to claim 19, see Figure 1 of Hwang et al . 
'863, the injection of ozone occurs below the spraying of the 
liquid and the entrance of the flue gas is below the spraying of 
the liquid based on Figure 1 of Hwang et al . x 863. 

With respect to claim 21, there is a 0.5 to 5 mole ratio 
between ozone and nitrogen oxide (col. 5, lines 30-33). 

With respect to claims 22 and 23, Hwang et al . '863 
discloses a residence time of about 0.5-15 seconds and a 
reaction time of 3 to 10 seconds (col. 4, lines 6-14). 
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With respect to claim 24, Gilbert, Jr. teaches the liquid 
having a flow rate of from 10 to 60 gallons per minute per 1000 
cubic feet (col. 2, lines 40-42). Hwang et al . N 268 teaches 
wherein up to 95% of the nitrogen oxides can be treated (col. 6, 
lines 12-22) and Gilbert, Jr. teaches wherein the level of 
nitrogen oxide concentration is lowered to about 30 ppm (col. 6, 
lines 15-20). The gas is cooled at 25 -125 Deg. C (col. 6, lines 
43-50) . 

4. Claims 20 and 32 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Hwang x 863 in view of Hwang '268, 
Gilbert, Jr. '057, and Marlowe x 648 as applied to claims 17 and 
30 above, and further in view of Skelley x 002. 

Applicant claims with respect to claims 20 and 32, wherein 
the step of injecting uses 3 or more spray nozzles. The 
teachings of Hwang et al . ^863, *268, Gilbert, Jr., and Marlowe 
have been discussed with respect to claims 17-19, 24-31, and 36- 
40, but the cited prior art fails to disclose using 3 or more 
spray nozzles. 

Skelley et al . teaches a process for removing nitrogen 
oxides from exhaust gases, which treats the gas with ozone and 
an alkaline aqueous solution. Skelley et al . uses more than 3 
nozzles for spraying (see Figure 1, 92) . 
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Therefore, it would have been obvious to one of ordinary 
skill in the art to modify the teachings of Hwang et al . x 863, 
x 268, Gilbert, Jr., and Marlowe based on the teachings of 
Skelley et al . , which teaches uses more than 3 nozzles for 
spraying liquid. 

Such modification would have been obvious to one of 
ordinary skill in the art, since Skelley et al . teaches a 
process for removing nitrogen oxides from exhaust gases, which 
treats the gas with ozone and an alkaline aqueous solution, and 
wherein the prior art also teaches a process for removing 
nitrogen oxides from exhaust gases, which treats the gas with 
ozone and an alkaline aqueous solution. 

Response to Arguments 
5. Applicant's arguments filed 1/3/06 have been fully 
considered but they are not persuasive. 

It is argued that Marlowe fails to teach or suggest the 
feature... droplets of liquid. This is not persuasive because it 
would have been obvious to one of ordinary skill in the art at 
the time the invention was made to maintain a portion of the 
interior of the chamber "substantially" free of droplets of the 
quenching liquid because the liquid is shown to reflect and 
spray away from the center (see Figure) , which would obviously, 
to one of ordinary skill, suggest maintaining the surface of the 
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cylindrical inner duct within the chamber substantially free of 
liquid . 

It is argued that as discussed above, Marlowe fails to 
teach... droplets of liquid. This is not persuasive for the 
reasons above. 

It is argued that the Examiner contends that because... 
Applicants' claimed invention. This is not persuasive because 
the examiner recognizes that obviousness can only be established 
by combining or modifying the teachings of the prior art to 
produce the claimed invention where there is some teaching, 
suggestion, or motivation to do so found either in the 
references themselves or in the knowledge generally available to 
one of ordinary skill in the art. See In re Fine, 837 
F.2d 1071, 5 USPQ2d 1596 (Fed. Cir. 1988) and In re Jones, 958 
F.2d 347, 21 USPQ2d 1941 (Fed. Cir. 1992). In this case, it 
would have been obvious to one of ordinary skill in the art to 
modify the teachings of Hwang et al . .863, based on the 
teachings of Hwang et al . x 268 by quenching the flue gas and 
spraying a liquid towards the walls of the chamber based on the 
teachings of Gilbert and Marlowe, since Hwang et al . '268, 
Gilbert, and Marlowe are all directed to processes for reducing 
pollutants in gaseous streams, wherein ozone is injected and 
wherein there is an aqueous alkaline solution wash or scrubbing 
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procedure, wherein the flue gas is quenched and the spraying of 
the liquid is towards the walls of the chamber as taught by 
Hwang et al . x 268, Gilbert and Marlowe, respectively. 

It is argued that Applicants note that Marlowe teaches an 
electrostatic ... within an air stream. This is not persuasive 
because Applicant appears to merely point out that the 
references contain some differences. However, it has been held 
that a prior art reference must either be in the field of 
applicant's endeavor or, if not, then be reasonably pertinent to 
the particular problem with which the applicant was concerned, 
in order to be relied upon as a basis for rejection of the 
claimed invention. See In re Oetiker, 977 F.2d 1443, 24 
USPQ2d 1443 (Fed. Cir. 1992) . In this case, such modification 
and combination of prior art teachings would have been obvious 
to one of ordinary skill in the art, because one of ordinary 
skill in the art, would have expected a process for reducing 
polluted gas streams using ozone and an aqueous solution as 
taught by Hwang et al . '268, Gilbert and Marlowe to be similarly 
useful and applicable to a process for treating nitrogen oxides 
using ozone and an alkaline solution as taught by Hwang et al . 
*863 . 

Conclusion 
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6. Applicant's amendment necessitated the new ground (s) of 
rejection presented in this Office action. Accordingly, THIS 
ACTION IS MADE FINAL. See MPEP § 706.07(a). Applicant is 
reminded of the extension of time policy as set forth in 37 
CFR 1.136 (a) . 

A shortened statutory period for reply to this final action 
is set to expire THREE MONTHS from the mailing date of this 
action. In the event a first reply is filed within TWO MONTHS of 
the mailing date of this final action and the advisory action is 
not mailed until after the end of the THREE-MONTH shortened 
statutory period, then the shortened statutory period will 
expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated 
from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than 
SIX MONTHS from the date of this final action. 

7. Any inquiry concerning this communication or earlier 
communications from the examiner should be directed to Edward M. 
Johnson whose telephone number is 571-272-1352. The examiner can 
normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are 
unsuccessful, the examiner's supervisor, Stanley S. Silverman 
can be reached on 571-272-1358. The fax phone number for the 
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organization where this application or proceeding is assigned is 
571-273-8300. 

Information regarding the status of an application may be 
obtained from the Patent Application Information Retrieval 
(PAIR) system. Status information for published applications may 
be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on 
access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free) . 

Edward M. Johnson 
Primary Examiner 
Art Unit 1754 

EMJ 



